Epidermal growth factor stimulation of prostacyclin production by cultured aortic smooth muscle cells: requirement for increased cellular calcium levels.
We have examined the ability of epidermal growth factor (EGF) to regulate prostacyclin production by cultured A10 smooth muscle cells. EGF by itself had no effect on prostacyclin production, but it augmented the response to arg8-vasopressin. An AGF stimulation of prostacyclin production was also observed in the presence of the calcium ionophore A23187; it therefore seemed likely that the key event required for EGF to stimulate prostacyclin production might be an increase in the available cellular Ca2+. Studies with 45Ca2+ showed that vasopressin both mobilised Ca2+ from intracellular stores and increased the influx of extracellular Ca2+ into A10 cells. The increase in prostacyclin production caused by vasopressin and the augmentation by EGF were both abolished by TMB-8, an antagonist of Ca2+ mobilisation, by EGTA, a chelator of Ca2+ ions, or by incubating cultures in the absence of added Ca2+. These results were consistent with a central role for Ca2+ in the responses and showed that both intracellular and extracellular sources of Ca2+ were important for the triggering of prostacyclin production. The increases in prostacyclin production were only marginally affected by nifedipine, and no responses were seen (either in the absence or presence of EGF) when KCl was used to depolarise the cell membrane. These data indicated that uptake of Ca2+ ions via voltage-dependent channels was unlikely to be a major factor in the stimulation of prostanoid production. We conclude that the ability of EGF to stimulate prostacyclin production in A10 smooth muscle cells depends upon a concurrent stimulus that will increase available intracellular Ca2+ levels.